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Wing-Trailing Fdge 3Skin Panels-Static ’Te sts, Conducted 1 Jan thru 1 June 1945 45153

- Mode! XB-36 & YB-3684A - (None)
Whetstone, M, R,; Roblnson, J. F.
Consolidated Vultee Adreraft Corp., Fost Worth Div., Texas F3G-136 & Add.1
(Same) .
0 ‘ ,g' (Same)
Feb' 46 Unclass. U.8, English' 25 ‘3 photos, tables, dlagr

Six metlbonded wing~trailing edge sldnpanels - as deslgned for the XB-36 bomber, and of different materi-
als and sections were subjected to static tests, Five specimens were tested as simple beams and found
unsatisfactory. The sixth specimen (Waffle, 36W2345) was tested under conditions simulating those on the
subject airplane and found satisfactoxy. Although it crippl at the bead at 86% design load, it showed no
permsnentset at yield load, and contmued"&o carry loaﬂ a ve 114% design ultimate load.
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WING = TRAILING LEDGE SKIN PANBLS - SWATIC TESTS

The tests described in this report were conducted from
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WING - TRATLIMNG LDGE 5Kli PAJELS - STATIC Thovs

REFERENCES 2

e bkin Panel - Overlapping

CVAC REPORTH - I'HG=069 - Wing - T,
flats - Static Test
FuG-071 = Ving - T.0.. Skin Panel - iound hole
Grid - Static Tests
CVAG DRAVTHGS 36FTNISO o o poner
36W1700 - Wing ~ 7.k, Installation
36W1800 -~ Wing - T.i.. Installation
36W1807 - wWing - 1.i. Beam
36W1015 - Wing - T.h, Bulkhead
36W1014 - Wing ~ T.}. Rib

PURPOSE ¢ .

The"trailing edge” of the wing, comprising all that portion

. of the surface aft of the 43% line, is composed of 15"
wide panels supported by chordwise beams and ribs. For the
sake of aerodynamic smoothness, i1t 1s proposed that this
area be skinned by means of stiffened panels, in which the
stiffening elements are cemented or ietlbonded to the skin,
Two types of panels having been previously tested (FsG-069
and ‘071) it appears desirable to test a series of six
additional panels. ’

Six metlbonded specimens of different materials and sec=-
tions were tested. Five speclimens were tested as simple
beams and were found unsatisfactory., The sixth specimen
(Waffle, 26%2345) was tested under conditions simulating
those on the airplane and was found satisfactory. Al-
though specimen #6 crippled at the bead at 86% desi;n
ultimate load, 1t showed no permanent set at yileld load,

and continued to carry load above 114% design ultimate load.
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VING - TRAILIWG BDGL SKIn PARRLG - STATIC & DEFLECTION TESTS

OBJECT :
To test several types of proposed trailing edge punels and
select a panel with an cptimum strengthi-weipght ratio.

DLSCRIPTIVI OF SPECILLNS ¢
The descriptions of the specimens are tabulated beiow
(Table I) with figure numbers for refercnce,

TaBLE I

N’IAG . : l‘ljth .
O PECIMEN ' oKIN “GRID
RToR TYPE GAGE ___ GAG, PHOTO_#
1 Rect, Hole 6.3
3G6FTWL50 Cellulose Filler 016 016
2 Rect, iiole 016 .016
Chrysler Balsa
Filler
3 Beam - 3.5# * 0016 0016 3
Cellulose Filler
_ Beam - ag. Hat +016 .020 4
Waffle - Small 016 016
Section Alclad
6 P Waffle - Full 0016 0016 6
36W2345 Panel Alclad
7 Waffle - Full 016 016 Test #F=298
Panel Alclad F5G=-071

Sveciaens #1 to 45 inclusive are similar in size to spec-
imen drawing 30FTw150, Fi,ure 7. A photograph of the
drawing 30W2R4T for specimen #6 is shown in Figure 8a « 8b,
A1l speciuens were setlbonded.

LY e e PROCKHI L
Loechmens o te Toipelusive werc tested as claple beans,
Yoo ghides of S speciamens wore rivoted Lo ostenl angles
ook owere restrolaed in s overticesnl ddrection only.
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Increments of the lesipgn ultimate npifors pressure of -2, psd
3

were applied to the
caenent

ed to tie surface, Jeflection gages were

sin side with rubser tonsion patches

placed on

the grid side of the specimen, and Jerc real at 10w incre-

ments.

“he sixth specimen, a full waffle pinel, was tested in a
jig which simulated the actual coniitioas in the alrpluone.
i photogrouvh of the test set up is shown in Fig. 9. The
long edges of the waffle were riveted to Y26A85T80 Zee
sections as in the alrplane, and the zee's were supported
uy stort beams, resr spar attachaents, & neighboring waffle
skins, all simulating asctual conditions; the neighboring

panels

were not loaded.

read as on the previous tests.

RESULTS AN

DISCUBSION

The results of the tests

The trspezoldal load distribution
imposed by Low angle of Attack, Vi = 318 (Fig. 13), was

applied with rubber teénsion putchus. Deflections were

are shown in Table II below:

TABLE IT
” DhoIGN
SPECI. LN ULTIdATE % TYPH
# I,OAD FAILURE FAILURE FIG., #
1 2.2 POI . 142 Crippling 1
Uniform Grid
2 2.2 Psl 62 Bond or Grid. 2
Uniform 4 :
3 " 50 Crippling 3
Grid
Note: Filler was crushed in bonding
4 2.7 PSI 60 Collapsed 4alls 4
Jniform of Hats at knd
Connections
) " 64 Ceippling 5
jead
o Rei = 1.4 86 Crippled 6
Distributed Boad
Jotos ppecizen Continued to take load
above 1145
V4 IR INENS | 109 Crippled Tast #FV-398
wngs £ 370G sead Foiled Foua=071
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§ Atthough specimen #1 stowed ihe veguirsi strenpth, its weight
: prohibited its use on the airplane,

|

|

’ : Bacause of the lucrease in strength shown between specluens

' : #5 and #6 with a change In the test set up, it is concelvable
; that specimens 2, 3, &4 could be of sufficient strength; |
[ however, tiwese three specimens are undesirable for other

! reasons such as moisture absorbtion, fragiiity, etc.

l bince no permunent set was obtnined in speclmen #6 at yleld
: load, and since the specimen continued to take load over

| 100% debign ultimate load, the speclimen appears batisfdctory
in strengthr.

i : '5 A deflection curve of each specimen is shown in Fig. 11.

i CONCLUSIONS :

A comparison between test #1'=398, :ub-)/l (curve #7 Fig.11)
in which the waffle was rigidly supported on the sides, and
. the two tests (specimens #5 & 6) shown in this report

’ ! (curves #5 &« 6, Fig.11) shows that the psnel on the airplane
i neither acts as a siaple beam nor as a catenary, but as a

’ compromise of the two.

I

The "waffle" consisting of .210 alcladl grid (36W2345) bonded
to .916 magne:ium skin, hoving successfully withstood more
than the design ulti.ate uir loals, is considered structurally
satisfactory for use as a ftrailing edge skin panel.
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DATE March 25, 1046
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WING ~ TRAILING EDGE SKIN PANELS - ( MAGNESIUM WAFFLE SECTINN ) -
STATIC & DEFLECTINN TEST

The tests described in this report were conducted
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WING - TRAILING EDCGE SKIN PANELS - (MAGNESIUM WAFFLE SECTION) -
STATIC & DEFLECTION TEST

OBJECT & PURPOSE: To determine the strength of a skin panel using
a metlbonded assembly of .025 magnesium (52 S®) waffle and
.016" magnesium skin (52 SH); and to further compare the re-
sults of the test on the magnesium with that of the original
panel with an .016 aluminum alloy waffle, j

The magnesium waffle has an advantage over the aluminum alloy
in that it 1s easier to ferm, thereby reducing the number of
rejectionsy it also produces a smocther assembled panel.

.~ TEST SPECIMEN: The details of the test specimen are shown in
Flgure 1, 36W2367, and Figure 2,

TEST SET-UP AND PROCEDURE: The test specimen was assembled to a
steel jig, as shown in Figure 2, in such a manner as to du-
plicate as near as possible an acsembly at wing Sta, #150 at
the rear spar of the YB-36 airplane. This set-up was identi-
cal to the set-up used in testing the aluminum alloy panel
(specimen #6 of the original report). ’

The simulated air loads were applied by means of tension
patches glued to the skin side so as to produce a trapezcdial
distribution at design yield as shown below in Figure 4, The
original curve is obtained from AP/q curves for LAA (Vi =
310 mph.) conditien,

cups

* 2
QET N /,.TLJ
; z

i - .Goﬂsﬁdj

M}

i

i

1 =

!_.'. - -y
b o8
‘\"

Deflections were measured at the center of the panel, chord-
wise and span wise.

TEST RESULTC: The deflections as measured during the test are

recorded in Talle 1. These were further corrected for net i
deflections in the ranel itself as shown in Table II and 1
plotted in Figure 3,
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WING - TRAILING EDGE SKIN PANELS - (MAGNESIUM WAF' LE SECTION) =
STATIC & DEFLECTION TEST

TEST RESULTS: (Continued)

Initial buckling occurred at 92% of the design ultimate load;
however the specimen was able to carry the load to 134% of
the design ultimate load as a catenary. A rhotograph of the
specimen after the 134% increment is shown in Figure 4. The
original aluminum alloy specimen buckled at 86% of the design
ultimate load, and surported 114% of D.U.L. Neither specimen

was tested to complete failure.

CONCLUSIONS: Since the specimen withstood the test load to 92%
of the design ultimate load before initial buckling occurred
and was further able to successfully carry the load to 134%
of the design ultimste, it 1s considered structurally satis-
factory for use as a trailing edge panel in the YB-36A air-

plane.
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DEFLECTIONS ~ MAGNECIUM WAFFLE

4

FeG-136 Ad.)
F-1/732
1946

Yii-36A

March 7,

IABLE 11
AVERAGE % DESIGN DEFLICTION

LOAD ULT.LCAD L0295 MAG. .D16 ALUM.
PSI A o WAFFLE WAFFLF
.18 10 .N48 Nal%!
.36 20 .110 .104
.54 30 .176 .152
.72 40 251 .208
.90 50 .297 .248

1.19 66.7 L4842 .330
0 0 060 . .070
.36 20 .163 -
.72 40 .283 -

1.19 66.7 L442 -

1.25 70 .470 -

1.43 80 571 415

1.61 90 675 0
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PHOTOGEAPHIC INDEX

FIGURE NO. PHOTO NO.
FIGURE 1

FIGURE 2 2-5438
FIGURE 4 ARG
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